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(57) ABSTRACT

Theinvention includes a method and apparatus providing call
admission control for a wireless local area network (WLAN).
A method includes extracting call signaling information from
call signaling messages exchanged between a first user ter-
minal and a second user terminal for establishing a voice call,
where the second user terminal 1s being served by a wireless
access point, and propagating a quality-of-service request
toward the wireless access point which may be used by the
wireless access point for determining whether or not to accept
the voice call. The quality-of-service request includes at least
one quality-of-service parameter determined using the
extracted call signaling information. The at least one quality-
of-service parameter 1s adapted for use by the wireless access
point for determining whether or not to accept the voice call.
The wireless access point then provides an indication as to
whether 1t has accepted the voice call (1in which case the voice
call 1s completed) or whether 1t has rejected the voice call (in
which case some other call handling may be applied to the
voice call).

20 Claims, 4 Drawing Sheets
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METHOD AND APPARATUS FOR
PROVIDING CALL ADMISSION CONTROL
FOR VOIP OVER WIRELESS LOCAL AREA

NETWORKS USING A TRANSPARENT
PROXY AGENT

FIELD OF THE INVENTION

The invention relates to the field of communication net-

works and, more specifically, to call admission in wireless
local area networks (WLANS).

BACKGROUND OF THE INVENTION

A WiF1 “hotspot” provides a wireless access point by
which users may access a wireless LAN (WLAN) for data
communications, VoIP calls, and like services. As WiFi1
“hotspots” become more common, and more users being
using WikF1 “hotspots™ to place VoIP calls, call admission
control 1s becoming quite important 1n order to ensure that
WiF1 “hotspots™ do not become overloaded. The application
of call admission control on a pervasive WLAN 1s more
complicated than simply priontizing real-time traific over
non-real-time traific or allowing a predetermined number of
calls. WLAN traffic 1s non-deterministic and, further, channel
access 1s based on a binary back-off algorithm and 1s, by
nature, variable, based on the number of clients accessing the
network.

Disadvantageously, existing call admission control
schemes 1n WLANSs do not work well. For example, place-
ment of a static limit on the number of wireless user terminals
that can access a Wik “hotspot™ results in an inefficient use of
the resources available at the WikFi1 “hotspot”. Furthermore,
requiring the wireless user terminals to register with the Wik1
“hotspots™ 1s expensive, both 1n terms of the additional com-
plexity of the wireless user terminal (1.e., to enable the wire-
less user terminal to determine what resources 1s may require
tfor a call 1n the future) and 1n terms of resources wasted at the
WiF1 hotspot (1.e., since the WiF1 “hotspot” must reserve
bandwidth for each wireless user terminal, regardless of

whether or not the wireless user terminal will ever use the
reserved bandwidth).

SUMMARY OF THE INVENTION

Various deficiencies 1n the prior art are addressed through
the invention of a method and apparatus providing call admis-
sion control for a wireless local area network (WLAN). A
method 1ncludes extracting call signaling information from
call signaling messages exchanged between a first user ter-
minal and a second user terminal for establishing a voice call,
where the second user terminal 1s being served by a wireless
access point, and propagating a quality-of-service request
toward the wireless access point which may be used by the
wireless access point for determining whether or not to accept
the voice call. The quality-oif-service request includes at least
one quality-of-service parameter determined using the
extracted call signaling information. The at least one quality-
of-service parameter 1s adapted for use by the wireless access
point for determining whether or not to accept the voice call.
The wireless access point then provides an indication as to
whether 1t has accepted the voice call (1n which case the voice
call 1s completed) or whether 1t has rejected the voice call (in
which case some other call handling may be applied to the
voice call).
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2
BRIEF DESCRIPTION OF THE DRAWINGS

The teachings of the present mmvention can be readily
understood by considering the following detailed description
in conjunction with the accompanying drawings, 1n which:

FIG. 1 depicts a high-level block diagram of a communi-
cation network architecture;

FIG. 2 depicts the communication network architecture of
FIG. 1 showing interactions between network elements for
providing call admission control;

FIG. 3 depicts a method according to one embodiment of
the present invention; and

FIG. 4 depicts a high-level block diagram of a general-
purpose computer suitable for use in performing the functions
described herein.

To facilitate understanding, 1dentical reference numerals
have been used, where possible, to designate identical ele-
ments that are common to the figures.

DETAILED DESCRIPTION OF THE INVENTION

The present mvention provides improved call admission
control in wireless local area networks (WL ANSs) using a call
admission control proxy. The call admission control proxy
monitors call signaling associated with a request to setup a
voice call with wireless user terminal being served by a wire-
less access point, determines quality-of-service information
including one or more quality-of-service parameters required
to be supported by the wireless access point for the requested
voice call, and propagates the quality-of-service information
to the wireless access point for use by the wireless access
point in determiming whether to accept or reject the voice call
request.

The present invention obviates the need for the wireless
user terminal to mnclude mtelligence for informing the wire-
less access point of the quality of service parameter(s)
required to be supported by the wireless access point for voice
calls for the wireless user terminal. The present invention
further obviates the need for statically configuring call legs.
The present invention can be used 1n conjunction with various
different signaling protocols (e.g., H.323, Media Gateway
Control Protocol (MGCP), Session Initiation Protocol (SIP),
and the like, as well as various combinations thereot).

FIG. 1 depicts a high-level block diagram of a communi-
cation network architecture. Specifically, communication
network architecture 100 includes a communication network

(CN) 102, a call manager (CM) 104, and multiple wireless
local area networks 110,-110,, (collectively, WLANs). The
WLANs110,-110,,1include wireless access points 111,-111,,,
(collectively, WAPs), respectively. The communication net-
work architecture 100 further includes a call admission con-
trol proxy (CAC-P) 106 adapted for providing call admission
control functions (and associated quality-of service func-
tions) of the present invention.

The CN 102 1s a packet-based network, supporting VoIP
services (as well as other services) for user terminals. Spe-
cifically, CN 102 provides network access for user terminals
101,-101,, (collectively, user terminals 101). The user termi-
nals 101 may include any wired user terminals and/or wire-
less user terminals capable of participating 1n voice calls over
a packet-based network. For example, user terminals 101 may
include VoIP phones, WiF1 phones, and the like. The CN 102
supports propagation of call signaling (e.g., call setup, call
modification, and call teardown signaling) for user terminals
101. The CN 102 supports propagation of voice data for user
terminals 101. Although depicted as one communication net-
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work, CN 102 may be a collection of networks (e.g., access
networks, core networks, and the like, as well as various
combinations thereotd).

The WLANs 110 operate as wireless access networks,
supporting VoIP services (as well as other services) for wire-
less user terminals. Specifically, WAPs 111,-111,, of
WLANS 110,-110,, provide wireless network access for
respective pluralities of wireless user terminals 112, ,-112, ,;
through 112, -112, .., (collectively, wireless user terminals
112). The wireless user terminals 112 may include any wire-
less user terminals capable of participating 1n voice calls over
a wireless local area network. For example, wireless user
terminals 112 may include WiF1phones (or any other wireless
devices capable of communicating via a WLAN). The WAPs
111 support propagation ot call signaling (e.g., call setup, call
modification, and call teardown signaling) for wireless user
terminals 112. The WAPs 111 support propagation of voice
data for wireless user terminals 112.

The CM 104 provides call management functions for man-
aging calls between user terminals 101 and wireless user
terminals 112. The call management functions may include
functions such as call admission control functions, call han-
dling functions, and the like, as well as various combinations
thereol. The CM 104 supports call setup signaling for estab-
lishing voice calls, associated signaling for negotiating and
modifying characteristics of established voice calls, and call
termination signaling for terminating voice calls. The CM
104 supports such functions for voice calls for user terminals
101 and wireless user terminals 112.

The communication network architecture 100 may be
implemented using various types of networks and associated
network protocols which may support packet-based voice
services. For example, communication network architecture
100 may support signaling protocols such as Session Initia-
tion Protocol (SIP), Media Gateway Control Protocol
(MGCP), H.323, Skinny Client Control Protocol (SCCP),
UA/NOE, and the like, as well as various combinations
thereol). In one embodiment, WLANs 110, and associated
WAPs 111, may be based on IEEE 802.11 (although the
present invention may be used in conjunction with any type of
wireless local area network requiring call admission control).

Since wireless user terminals are mobile and, thus, may
move between wireless access points, the number of active
wireless user terminals (and, thus, the amount of bandwidth,
as well as other associated quality-of-service parameters ) that
must be supported by each wireless access point changes
dynamically. As described herein, the present invention pro-
vides a means by which wireless access points may determine
whether to accept or reject call requests to wireless user
terminals 1n such a dynamic environment. The present inven-
tion utilizes a call admission control proxy (illustratively,
CAC-P 106) for providing quality-of-service information to a
wireless access point, for use by the wireless access point in
determining whether to accept or reject voice calls on the
basis of the quality-of-service that the wireless access point1s
capable of providing.

The CAC-P 106 performs call admission control support
functions for enabling WAPs 111 to control controls admis-
sion of voice calls for wireless user terminals 112 being
served by WAPs 111. The CAC-P 106 1s able to maintain
context for voice calls for wireless user terminals 112, thereby
providing CAC-P 106 access to signaling information which
CAC-P 106 uses to determine quality-of-service information

tor WAPs 111. The CAC-P 106 propagates the quality-of
service mformation to WAPs 111 for use by WAPs 111 1n
determining whether to accept or reject voice calls. The
operation of CAC-P 106 1n providing the call control func-
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4

tions of the present invention may be better understood with
respect to the example of FIG. 2 and the method of FIG. 3.

Although primarily depicted and described herein as a
standalone network element deployed between a call man-
ager and wireless access points, the call admission control
proxy may be implemented as one or more modules on one or
more network elements, which may include existing network
elements and/or new network elements. In one embodiment,
the CAC-P module may be implemented on a CM. In one
embodiment, the CAC-P module may be implemented on
cach WAP. The CAC-P module may also be implemented on
gateways, routers, switches, firewalls, and the like, as well as
various combinations thereof. In other words, CAC-P 106
may be implemented 1n any manner as long as CAC-P has
access to call signaling between user terminals 101 and wire-
less user terminals 112.

FIG. 2 depicts the communication network architecture of
FIG. 1 showing interactions between network elements for
providing call admission control.

As depicted i FIG. 2, one of the user terminals 101 (1llus-
tratively, user terminal 101, ) initiates a voice call to one of the
wireless user terminals (illustratively, wireless user terminal
112,,,). In order to establish the voice call, user terminal 101,
and wireless user terminals 112,,, exchange call setup signal-
ing messages (denoted as signaling 201). The user terminal
101, propagates call setup signaling messages to wireless
user terminal 112, via CM 102, CAC-P 106, and AP 111,
and, similarly, wireless user terminal 112,, propagates call
setup signaling messages to user terminal 101, via AP 111,
CAC-P 106, and CM 102.

The call setup signaling messages exchanged between user
terminal 101, and wireless user terminal 112, include sig-
naling information. The signaling information includes infor-
mation such as source address, destination address, and the
like, as well as various combinations thereof. The call setup
signaling messages exchanged between user terminal 101,
and wireless user terminals 112,,, also includes information
associated with the codec(s) being negotiated between user
terminal 101, and wireless user terminal 112, (1.e., the codec
(s) to be used by user terminal 101, and wireless user termi-
nals 112., in the event that the voice call 1s successtully
established).

As described herein, the present invention may be used 1n
conjunction with any signaling protocol, such as SIP, MGCP,
H.323, SCCP, UA/NOE, and the like, as well as various
combinations thereof. The signaling information may vary
across signaling protocols, as well as across different mes-
sages ol a given signaling protocol; however, as long as
CAC-P 106 i1s able to extract the signaling information
required for determining corresponding quality-of-service
information, CAC-P 106 may support any signaling protocol.

As depicted 1n FIG. 2, call signaling messages exchanged
between user terminal 101, and wireless user terminal 112,
traverse CAC-P 106. The CAC-P 106 processes the call sig-
naling messages in order to extract signaling information
adapted for use by CAC-P 106 1n (1) 1dentifying the WAP 111
that 1s currently serving wireless user terminal 112, (1llus-
tratively, WAP 111,,) and (2) requesting a particular quality-
of-service from identified WAP 111,; (i.e., the quality-oi-
service parameters required to be supported by WAP 111 ,,1n
the event that the voice call 1s successtully established). The
CAC-P 106 performs deep packet inspection of the call setup
signaling messages in order to extract the signaling informa-
tion.

The QOS information determined by CAC-P 106 specifies
one or more QOS parameters required to be supported by
WAP 111, in order to support the voice call between user
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terminal 101, and wireless user terminal 112, . For example,
the QOS information may specily one or more bandwidth
characteristics, such as a data rate parameter (e.g., a data rate
required to be supported by AP 111,,,), a jitter parameter
(e.g., a level of jitter required to be supported by AP 111,;,),
a latency parameter (e.g., a level of latency required to be
supported by WAP 111,,), and the like, as well as various
combinations thereof. The QOS information may include
other bandwidth characteristics, and/or any other information
which may be required or specified for a voice call over a
packet-based network.

The CAC-P 106 determines the QOS parameters from the
extracted signaling information. For example, CAC-P 106
may determine the bandwidth characteristics (such as data
rate, jitter requirements, latency requirement, and the like, as
well as various combinations thereol) from the codec nego-
tiated between user terminal 101, and wireless user terminal
112,,,. The CAC-P 106 accounts for both call legs of the
requested voice call between user terminal 101, and wireless
user terminal 112, (1.e., the QOS information determined by
CAC-P 106 will specity the QOS requirements which must be
supported by WAP 111 ,,1n order to support both call legs of
the requested voice call).

For example, for a G.711 codec, which requires a data rate

of 64 Kbps for voice communications, the QOS information

determined by CAC-P 106 will specily that 128 Kbps of
bandwidth must be available at WAP 111 ,,1n order to support
both call legs of the requested voice call. Similarly, for
example, for a G.726 codec, which may use data rates of 16,
24, 32, or 40 Kbps, assuming that CAC-P 106 determines
from signaling information that a data rate o1 16 Kbps will be
used, the QOS mformation determined by CAC-P 106 will
specily that 32 Kbps of bandwidth must be available at WAP
111,;1n order to support both call legs of the requested voice
call. Although the foregoing examples are described with
respect to specific codecs, various other codecs may be used
for providing packet-based voice connections.

The CAC-P 106 propagates the QOS information to WAP
111,; 1n the form of a QOS request, 1.e., a request for WAP
111,, to determine whether or not it can support the QOS
parameter(s) specific i the QOS information for the
requested voice call (denoted as QOS request 202). The QOS
request includes the QOS information determined by CAC-P
106. The CAC-P 106 may propagate the QOS request to WAP
111,;1n any format. In one embodiment, CAC-P 106 propa-
gates the QOS request to WAP 111 ,; according to TSPEC
standards. In one embodiment, CAC-P 106 propagates the

QOS request to WAP 111, using an Application Program-
ming Interface (API), which may be a standard API and/or

proprictary API. The CAC-P 106 may propagate the QOS
information to WAP 111 ,,1n any other format.

The WAP 111, recerves the QOS mformation from CAC-P
106. The WAP 111, determines, based on the QOS informa-
tion included 1n the QOS request, whether to accept or reject
the requested voice call. The WAP 111, determines whether
to accept or reject the requested voice call by determining,
based on the QOS information included in the QOS request,
whether or not it 1s capable of supporting the requested level
of QOS for the requested voice call. For example, where the
QOS request includes a request for a specific amount of
bandwidth required to support the requested voice call, WAP
111,; determines whether there 1s suilicient bandwidth avail-
able at WAP 111, to support the requested amount of band-
width. The WAP 111, may make similar determinations with
respect to any other QOS parameter(s) which may be speci-
fied 1n the QOS request (e.g., jitter, latency, and the like, as
well as various combinations thereot).
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If the WAP 111,; accepts the requested voice call, WAP
111,,reserves the bandwidth requested 1n the QOS request so
that the bandwidth will be available to wireless user terminal
112, for voice communications between user terminal 101
and wireless user terminal 112, . If the WAP 111, rejects the
requested voice call, WAP 111, does not reserve the band-
width requested in the QOS request. In either case, WAP 111,
propagates an appropriate response to CAC-P 106 (1.e., a
response indicative of whether WAP 111 ,, can or cannot sup-
port the requested voice call and, thus, whether WAP 111, has
accepted or rejected the requested voice call).

The WAP 111 ,,propagates a QOS response to CAC-P 106
(denoted as QOS response 203). The QOS response provides
an indication as to whether AP 111,, accepts or rejects the

requested voice call. The QOS response may be propagated
from AP 111,,to CAC-P 106 1n any format. In one embodi-

ment, WAP 111, propagates the QOS response to CAC-P 106
in the format with which CAC-P 106 propagated the corre-
sponding QOS request to WAP 111, In one embodiment,
WAP 111, propagates the QOS response to CAC-P 106 using
the call signaling protocol of the call signaling messages used
during the call setup signaling between user terminal 101,
and wireless user terminal 112,,,. The WAP 111,;, may pro-
vide the QOS response to CAC-P 106 in any other manner.

The CAC-P 106 processes the QOS response from WAP
111,. As described herein, processing of the QOS response
depends on whether the QOS response 1s indicative that WAP
111,, has accepted the requested voice call or rejected the
requested voice call.

If the QOS response 1s indicative that WAP 111,, has
accepted the requested voice call, CAC-P 106 initiates
completion of the requested voice call. In one embodiment,
CAC-P 106 may imitiate signaling to complete the requested
voice call. In one embodiment, CAC-P may inform one or
more other network elements that the requested voice call has
been accepted by WAP 111 ,,and, thus, that call setup signal-
ing adapted for completing setup of the requested voice call
should be performed. In one such embodiment, for example,
CAC-P 106 may propagate a message to CM 104 (denoted as
message 205 ) which triggers CM 104 to 1nitiate call setup
signaling adapted for completing setup of the requested voice
call.

If the QOS response 1s indicative that WAP 111, has
rejected the requested voice call, CAC-P 106 iitiates call
handling processing for the requested voice call. The call
handling processing for the requested voice call may be per-
tormed by CAC-P 106, or CAC-P 106 may trigger one or
more other network elements to perform call handling pro-
cessing for the requested voice call.

In one embodiment, for example, CAC-P 106 may provide
an indication to CM 104 that WAP 111, has rejected the voice
call (denoted as messaging 204 ,,), thereby triggering CM
104 to mitiate some call handling. In one further embodiment,
CM 104 may initiate call handling by signaling one or more
other network elements, such as an application server (illus-
tratively, AS 210), to apply some call handling rule(s) (de-
noted as messaging 204 ).

In one embodiment, for example, CAC-P 106 may provide
an 1indication to one or more other network elements, such as
an application server (illustratively, AS 210), that WAP 111,
has rejected the voice call (denoted as messaging 204 ),
thereby triggering the one or more other network elements to
initiate some call handling.

The call handling may be 1nitiated or provided 1n various
other ways.

In such embodiments, any type of call handling may be
applied to the voice call request in response to rejection of the




US 8,320,383 B2

7

requested voice call by WAP 111, For example, call han-
dling may include providing a busy indicator to the calling
user (1llustratively, to user terminal 101,), forwarding the
voice call to the voicemail of the called user (i.e., the voice-
mail of the user of wireless user terminal 112,,,), forwarding
the voice call to another user terminal of the called user, and
the like, as well as various combinations thereof. The call
handling applied to the requested voice call may include any
other call handling.

In such embodiments, the signaling/messaging that is uti-
lized to provide the desired call handling may be imple-
mented using any Application Programming Interface(s). For
example, the call handling may be provided using one or more
of function calls, the Stmple Network Management Protocol
(SNMP), the Extensible Markup Language (XML), and the
like, as well as various combinations thereof.

The operation of CAC-P 106 and WAPs 111 1n providing
the call admission control functions (and the associated qual-
ity-ol-service functions) of the present invention may be bet-
ter understood with respect to FIG. 3 depicted and described
herein.

FIG. 3 depicts a method according to one embodiment of
the present invention. Specifically, method 300 of FIG. 3
includes a method for providing call admission control func-
tions for a wireless access point of a wireless local area
network. Although depicted and described as being per-
formed senally, at least a portion of the steps of method 300
of FIG. 3 may be performed contemporaneously, or 1n a

different order than depicted and described with respect to
FIG. 3. The method 300 begins at step 302 and proceeds to

step 304.

At step 304, call signaling messages are monitored. The
call signaling messages are messages exchanged for purposes
ol establishing a voice call from a user terminal (wired or
wireless) to a wireless user terminal associated with a wire-
less access point (WAP). Atstep 306, signaling information 1s
extracted from the call signaling messages. At step 308, the
WAP currently serving the wireless user terminal 1s 1denti-
fied.

At step 310, QOS requirements required for the WAP to
support the requested voice call are determined. The QOS
requirements are determined from the signaling information.
The QOS requirements may include bandwidth characteris-
tics (e.g., required data rate, acceptable jitter, acceptable
latency, and the like). The QOS requirements may include any
other characteristics which may be specified for the requested
voice call.

Atstep 312, a QOS request message 1s generated. The QOS
request message includes the QOS information. The QOS
request message may specily the QOS information 1n any
format. For example, the QOS request message may specily
the QOS nformation using the TSPEC standard, using an
API, and the like, as well as various combinations thereof. At
step 314, the QOS request message 1s sent to the WAP.

At step 316, the QOS request message 1s recerved at the
WAP. At step 318, the WAP determines whether or not the
requested voice call can be supported. The WAP determines
whether or not the requested voice call can be supported using
the QOS 1nformation included 1n the QOS request and WAP
status information (i.e., information about the current status
of resources on the WAP).

If the WAP can support the requested voice call, method
300 proceeds to step 320, at which point the WAP reserves
resources for the voice call (1.e., based on the QOS requested
in the QOS request), and then method 300 proceeds to step
322, at which point the WAP sends a QOS response back to
the CAC-P. If the WAP cannot support the requested voice
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call, method 300 proceeds to step 322, at which point the
WAP sends a QOS response back to the CAC-P.

At step 324, the CAC-P recerves the QOS response from
the WAP. If the WAP has accepted the voice call on the basis
of the QOS information, the QOS response 1s indicative that
the WAP has accepted the voice call. If the WAP has rejected
the voice call on the basis of the QOS information, the QOS
response 1s mndicative that the WAP has rejected the voice call.

At step 325, a determination 1s made as to whether the
requested voice call has been accepted or rejected by the
WAP. If the call has been accepted, method 300 proceeds to
step 328, at which point the WAP signals a call manager to
complete the voice call. If the call has been rejected, method
300 proceeds to step 330, at which point the WAP determines
appropriate call handling for the voice call.

From steps 328 and 330, method 300 proceeds to step 332,
where method 300 ends. Although depicted and described as
ending, as described herein additional signaling/messaging
may be performed by the CAC-P and/or the WAP 1n order to
either complete the voice call and support the associated
voice communications for the voice call, or to apply any call
handling which may be specified (e.g., providing a busy sig-
nal, forwarding the call to voicemail, and the like, as well as
various combinations thereot).

Although primarily depicted and described herein with
respect to call admission control 1n response to a requested
voice call, the call admission control proxy of the present
invention may also provide functions associated with call
modifications and call terminations.

In one embodiment, for example, the CAC-P may monitor
call signaling messages exchanged between two user termi-
nals while a voice call 1s active. The call signaling messages
may be exchanged for the purpose of modilying one or more
aspects of the existing voice call (e.g., renegotiating the codec
being used, or any other modifications). The CAC-P extracts
signaling information from the call signaling messages. The
CAC-P processes the signaling information to determine
updated QOS information, and propagates the updated QOS
information to the WAP, which may be used by the WAP 1n
order to determine whether to accept or reject the requested
modification(s) to the voice call.

In this embodiment, if the WAP determines, from the
updated QOS information, that the requested modification(s)
to the voice call can be supported, the WAP provides an
indication to CAC-P that the requested modification(s) can be
supported. In this case, the requested modification(s) may
then be applied to the voice call. In this embodiment, 11 the
WAP determines, from the updated QOS information, that the
requested modification(s) to the voice call cannot be sup-
ported, the WAP provides an indication to CAC-P that the
requested modification(s) cannot be supported. In this case,
the requested modification(s) will not be applied to the voice
call.

In one embodiment, for example, the principles of the
present invention may be utilized in support of call admission
control at wireless access points for priority voice calls. Inone
such embodiment, if a determination 1s made that a WAP
cannot support a requested voice call, a determination may be
made, based on the priority of the requested voice call, as to
whether one or more existing voice calls should be preempted
by the requested voice call. The requested voice call 1s then
accepted or rejected by the WAP on the basis of the determi-
nation. The application of the principles of the present inven-
tion may be implemented 1n various different ways.

The priorities of voice calls may be defined 1n any manner.
In one embodiment, for example, emergency calls (e.g., 911
calls or calls to any other emergency numbers) may be given
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priority over non-emergency calls. In another embodiment,
for example, 1n an enterprise environment, priority may be
based on job function or any other factor(s). For example,
voice calls by officers and high-level managers of the com-
pany may be given priority over voice calls by any other
employees of the company. The priorities of voice calls may
be defined 1n various other ways (e.g., any number of priority
levels may be used, the priority levels may be defined 1n any
way, and the like, as well as various combinations thereot).

The prionty of the voice call(s) may be determined 1n any
manner. In one embodiment, the priority of the requested
voice call may be determined by extracting call signaling
information from call signaling messages that are exchanged
between user terminals for establishing the requested voice
call. Similarly, in an embodiment 1n which acceptance of the
requested voice call 1s dependent on the priorities of the
existing voice calls, the priorities of the existing voice calls
may be determined 1n any manner (e.g., by extracting signal-
ing exchanged when the voice calls are established, via que-
ries as needed, and the like, as well as various combinations
thereot).

The determination as to whether or not one or more exist-
ing voice calls should be preempted by a requested voice call
on the basis of priority may be implemented in many ways
(e.g., determining 1f the priority of the requested voice call
satisfies a condition or conditions, or 1n any other manner). In
one embodiment, for example, a determination may be made
as to whether the requested voice call has a prionty that 1s
greater than a threshold and, i1 it does, one or more of the
ex1isting voice calls 1s preempted and the requested voice call
1s accepted. In another embodiment, for example, a determi-
nation may be made as to whether the requested voice call has
a priority that 1s greater than the priority of any of the existing
voice calls supported by the WAP and, If 1t does, one or more
of the lower prionty voice calls 1s preempted and the
requested voice call 1s accepted.

The requested voice call 1s then accepted or rejected by the
WAP on the basis of the determination as to whether one or
more existing voice calls should be preempted by the
requested voice call. If a determination 1s made that one or
more existing voice calls should be preempted, the requested
voice call will be accepted by the WAP. I a determination 1s
made that one or more existing voice calls should not be
preempted, the requested voice call will be rejected by the
WAP. The acceptance/rejection of the requested voice call
may be performed 1n any manner (e.g., using the QOS request
and QOS response messaging depicted and described herein,
or 1n any other manner by which the requested voice call may
be accepted or rejected).

Although primarily depicted and described with respect to
a specific application of the principles of the present invention
to call admission control based on call priority, it will be
understood that the principles of the present invention may be
applied 1n various other ways to provide call admission con-
trol for various other applications.

FIG. 4 depicts a high-level block diagram of a general-
purpose computer suitable for use 1n performing the functions
described herein. As depicted 1in FIG. 4, system 400 com-
prises a processor element 402 (e.g., a CPU), a memory 404,
¢.g., random access memory (RAM) and/or read only
memory (ROM), a call admission control proxy module 405,
and various input/output devices 406 (e.g., storage devices,
including but not limited to, a tape drive, a floppy drive, a hard
disk drive or a compact disk drive, a recerver, a transmitter, a
speaker, a display, an output port, and a user mput device
(such as a keyboard, a keypad, a mouse, and the like)).
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It should be noted that the present invention may be imple-
mented 1n software and/or 1n a combination of software and
hardware, e.g., using application specific integrated circuits
(ASIC), a general purpose computer or any other hardware
equivalents. In one embodiment, the present call admission
control proxy process 405 can be loaded into memory 404 and
executed by processor 402 to implement the functions as
discussed above. As such, call admission control proxy pro-
cess 405 (including associated data structures) of the present
invention can be stored on a computer readable medium or
carrier, €.2., RAM memory, magnetic or optical drive or dis-
kette, and the like.

It1s contemplated that some of the steps discussed herein as
soltware methods may be implemented within hardware, for
example, as circuitry that cooperates with the processor to
perform various method steps. Portions of the present inven-
tion may be implemented as a computer program product
wherein computer instructions, when processed by a com-
puter, adapt the operation of the computer such that the meth-
ods and/or techniques of the present invention are invoked or
otherwise provided. Instructions for mvoking the inventive
methods may be stored 1n fixed or removable media, trans-
mitted via a data stream 1n a broadcast or other signal bearing
medium, and/or stored within a memory within a computing
device operating according to the instructions.

Although various embodiments which incorporate the
teachings of the present invention have been shown and
described in detail herein, those skilled 1n the art can readily
devise many other varied embodiments that still incorporate
these teachings.

What 1s claimed 1s:

1. A method for providing call admission control for a
wireless local area network (WLAN), comprising:

extracting an active call signaling information from call

signaling messages exchanged between a {irst user ter-
minal and a second user terminal for modifying one or
more aspects of an existing voice call, wherein the sec-
ond user terminal 1s associated with a wireless access
point; and

propagating a quality-of-service request toward the wire-

less access point, wherein the quality-of-service request
comprises at least one quality-of-service parameter
determined using the extracted active call signaling
information, wherein the at least one quality-of-service
parameter 1s adapted for use by the wireless access point
for determining whether or not to accept the requested
modification to the active voice call.

2. The method of claim 1, wherein the at least one quality-
of-service parameter comprises an amount of bandwidth
required for the wireless access point to support the modifi-
cation to the voice call.

3. The method of claim 1, wherein the at least one quality-
ol-service parameter comprises at least one of a jitter require-
ment and a latency requirement.

4. The method of claim 1, wherein the quality-of-service
request 1s formatted using one of a TSPEC format and an
Application Programming Interface (API) format.

5. The method of claim 1, further comprising:

receving a quality-of-service response from the wireless

access point, wherein the quality-of-service response
provides an indication as to whether the wireless access
point 1s accepting or rejecting the modification to the
voice call.

6. The method of claim 5, further comprising:

in response to a quality-of-service response indicative that

the wireless access point accepts the modification to the
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voice call, propagating a message to a call manager for
applying the requested modification to the voice call.

7. The method of claim 3, further comprising;

in response to a quality-ot-service response indicative that

the wireless access point rejects the voice call, applying
call admission control for priority voice calls.

8. The method of claim 7, wherein the call admission
control comprises, determining based on the priority of the
requested voice call whether one or more existing voice calls
should be preempted by the requested voice call.

9. The method of claim 1, further comprising;

identifying the wireless access point serving the second

user terminal using at least one address included 1n the
extracted signaling information.

10. An apparatus for providing call admission control for a
wireless local area network (WLAN), comprising:

means for extracting an active call signaling information

from call signaling messages exchanged between a first
user terminal and a second user terminal for moditying
one or more aspects of an existing voice call, wherein the
second user terminal 1s associated with a wireless access
point; and

means for propagating a quality-otf-service request toward

the wireless access point, wherein the quality-of-service
request comprises at least one quality-of-service param-
cter determined using the extracted active call signaling
information, wherein the at least one quality-of-service
parameter 1s adapted for use by the wireless access point
for determining whether or not to accept the requested
modification to the active voice call.

11. The apparatus of claam 10, wherein the at least one
quality-of-service parameter comprises an amount of band-
width required for the wireless access point to support the
modification to the voice call.

12. The apparatus of claam 10, wherein the at least one
quality-of-service parameter comprises at least one of a jitter
requirement and a latency requirement.

13. The apparatus of claim 10, wherein the quality-oi-
service request 1s formatted using one of a TSPEC format and
an Application Programming Interface (API) format.

14. The apparatus of claim 10, further comprising:

means for receving a quality-of-service response from the

wireless access point, wherein the quality-of-service
response provides an 1indication as to whether the wire-
less access point 1s accepting or rejecting the modifica-
tion to the voice call.

15. The apparatus of claim 14, further comprising:

means for propagating a message to a call manager for

establishing the voice call, wherein the message 1s
propagated 1n response to a quality-of-service response
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indicative that the wireless access point accepts the
modification to the voice call.

16. The apparatus of claim 14, further comprising:

means for applying call handling processing to the voice

call request 1n response to a quality-of-service response
indicative that the wireless access point rejects the modi-
fication to the voice call.

17. The apparatus of claim 16, wherein the call handling
processing comprises determining based on the priority of the
requested voice call whether one or more existing voice calls
should be preempted by the requested voice call.

18. The apparatus of claim 10, further comprising:

means for identitying the wireless access point serving the

second user terminal using at least one address included
in the extracted signaling information.

19. A method for providing call admission control for a
wireless local area network (WLAN), comprising:

receving a quality-of-service request at a wireless access

point, wherein the quality-of-service request comprises
at least one quality-of-service parameter determined
using call signaling information associated with an
active call signaling messages exchanged for moditying
one or more aspects of an existing voice call between a
pair of user terminals,

determining, using the quality-of-service request, whether

to accept or reject the requested modification to the voice
call at the wireless access point; and

propagating a quality-of-service response from the wire-

less access point, wherein the quality-of-service
response provides an indication as to whether the wire-
less access point 1s accepting or rejecting the requested
modification to the active voice call.

20. A method, comprising:

receving a quality-of-service request at a wireless access

point, wherein the quality-of-service request comprises
at least one quality-of-service parameter determined
using call signaling information associated with an
active call signaling messages exchanged for moditying
one or more aspects of an existing voice call between a
pair of user terminals,

in response to a determination, using the quality-of-service

request, that the voice call cannot be supported by the
wireless access point, determining a priority of the
requested modification to the voice call; and

11 the prionty of the voice call satisfies a condition, modi-

tying the active voice call by preempting at least one
existing voice call supported by the wireless access point
wherein the at least one quality-of-service parameter 1s
adapted for use by the wireless access point for deter-
mining whether or not to accept the requested modifica-
tion to the active voice call.
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